The unusual macrocycle forming thioesterase of mycolactone.
Mycolactone is a polyketide natural product secreted by Mycobacterium ulcerans, the organism responsible for the tropical skin disease Buruli ulcer. The finding that this small molecule virulence factor is sufficient to reconstitute the necrotic pathology associated with Buruli ulcer suggests that a better understanding of mycolactone biosynthesis, particularly the processes which are distinct from those in human metabolism, may provide a unique avenue for the development of selective therapeutics. In the present study we have cloned, expressed, and biochemically characterized the putative macrocycle forming thioesterase for mycolactone, MLSA2 TE. We have evaluated the enzyme both as the truncated thioesterase domain and as a carrier protein-linked didomain construct. The results of these analyses distinguish MLSA2 TE from traditional fatty acid and polyketide synthase TE-domains in terms of its sequence, kinetic parameters, and susceptibility to traditional active-site directed inhibitors. These findings suggest that MLSA2 TE utilizes a unique biochemical mechanism for macrocycle formation.